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(54) [XWO^Ik] Pi?^A»^«tt©t5iS^SRi;-€-©ftli«ESfflVsfckl«D*;i,5;Wt^ife 



(57) [mm 

ccroeiart-c*)!?, je^i o '°- ° 36 -- !T - 3 - 2> kg/ 

cm 2 G«K'fcO, JLo, MSWf^ fl (h r) jiS^ 
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JaSffl&T ( C C) /j*8 0~l 5 Ot^KIrtT'fc 
9> E*#l 0 .o. or.6, T -3. => k g / cm = GEJLkT?fe 
5. to, «3l$ffl0 (hr) (1) 



V * 5,4x5 o y -> A - tfttfc !> y Xttftflfettfr Vltti- 4 C fc 

8 = 1 7 0 0 X e - T/ "- 2 ~ 9 9 0 0 X e - T ' 1 "- 2 • - • ( 1 ) 

j£ Q 1 0- s f.±Tfe4lS*il2icIS«4<7?n 

[»*JR2] S«»WttK»»S»»»k L . (s- 1 ) 10 coK3t.^j£o 
«!5X 1 0- 3 Wi:<D-ijful^(C*5^TR)t^tTe>lt*ril^ [8***84 I teSBSN 9 ( h r ) ( 2 ) 

8 = 2 2 0 0X e - ,/1JZ ~9 9 0 0Xe- , " 4 - ;! ••• (2) 



[if*il5] EE^l 0 kg/cm 2 GW±T-S^Sr 

iif**i 7 ] mm&Xtf 100-13 ot^saiartT' 



fee 

[0 0 0 1 ] 
[0 0 0 2] 

tEf * ± 0 *P ixT C ? LfcD'/ 1 ) i-> ^if ft fefcM'co 
»ift*ft4:bTtt, ffi^tiHT, ft<O2»*)c0* 



LTI1 RhCUHRhCl (P0 3 ) 3 . XiiH 
Rh (CO) (P0 3 ) 3 §(?)py^A»Sijit:K 

n^./u^ Mk5/tlSrt{-3>AL, fc: Ko ^yu^ /WtSlt> 
[0 0 0 3] 

40 t Ko^^^^Ht*ifeSr«Wi"5r tiw*>5 0 

[0004] 

[0 0 0 5 ] .«Pfl(7)Ie(j:, ^u^-OcOt: Kn^/U 
50 SrWKi-afcfcfc 9 , «7Ktt**ft^4»rC}g»$lxfc7K 
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{^«^)#ftTt\ fclfiST ( C C) #8 0-] 5 or 
OlBHrtTfct), EErttfSl o <c - 036xT - 3 ' 25 kg/cm * 

0 = 1 7 0 0 X e' T/,4 - a —99 

Jfc $ it 5 Z £ £ #IS t i~ 4 o ^ * A *Hft:ttfflC^iHit* 

[0 0 0 7] WT, *«W*»»lcttW"t-* 0 

i^ms snst Ko*^^ ^Hbs^^^^ffl ±a> 

fc**Mtt*g&^iSffl-e#4o Sot, 20 
ffiitltd EkTlzEtit+Z (a) - (c) *>#j£ 

[0 0 0 8] (a ) SCt Kn*/U$/MfcRJSS:*JSL 
(b) fc Kn#^*yMbRft»K*5^T, t Ko*^5 

[0 0 0 9] (c) t KnjjN/u^/HtS/tSt ttSUJC, 
-i:*M-*. ) K/HT^^^i^ 

it m<J 'MU <£> t <0 Sr ft E Cltfflt^Ii: # t? # 5 * 
[0 0 10] *«^ftSrHffii-4tcfcfct), teS£lgm 

iStfrffco^i*, ftfkovv*^, i^ltpy'?^, 5tS£n 

fk-g#j. ^sfcov**-^ bk*^?.^ 7"Dt°t>ip 

[0 0 1 1] *38W*ffi{-*5^T<4, IWiiio^ 1 ? 50 



*= GW±ti9, E.o, ^SP^tf (h r) 7^&xt 
(1) 

[0 0 0 6 ] 

0 0 X e - T/liJ - 2 • • • ( 1 ) 

ft-&te*»^*^*ru, liT«3 0%EilTt?*)5. 
[0 0 12] *fcttn^^A{k^tt«»(^|BjHtt, rix 

Sr, TK^i^lttiEUfcJ: 5i-^3 0It%«T, ff * L 
<ij:2 0lI%WT, BEtcSfftL<«il 0I1%WTC 

[0013] P^*^it#tta^«ai=ft«*n**« 
5o hy* (p-hyvu) ^^>7 

h'J=3ryy^7,7^y, hy^ ( p -^^yu^ 

I- y ^ (p~> F^i/7x^^) * 
7> 7 ^ y^co 7 x ^./UlCT^n ^ yfMSrtt ^) * 

T-e^stt******-*** h y t y >^ 

[0 0 14] ft*69i:ii, M7^7 7.<y, *n 

-<> N h>J y^n/v^y/U^7,7^y, h JJ ^ (N, N 
-i/Vf^7!J^) 7^7>7.f 7, 7x^^y^y7Dt° 
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* (N, N-yxf /U7;/ ^f^) **7.f>\ 
^^> N i/7i^^ (N, N- '/V f/U7=. 11 yw) 

>, h y 7x^/^7^ y 

yxf ;u h y y/o fc^i— ^ri^/ ^ u>v>*^^y -< > 

[0015] it, *I^77^fhi:LTf4, hV 
^fyl/*777-< b> h U t3^'>^77;^ h 10 
f^h!)7/^^777^f K lft»iWLtl>tt 
£^ h y 7*=-yu*^7r-f K IM^tLTPtt 
J;^MJt7f ^777^ h^^h!i7!i-^77 

5 D *1<0*7 7 7^ h£LTi4, -Jfe* (3) 

[001 6 ] 
[ft 1 1 

Aj -tO- P CORj ) (OR 2 ) 3 n ( 3 ) 

[001 7 ] (it, Ri *JiWR 2 (i^ix^X, 2^ 

ntt2-4^fi»S:*to # 
[0 0 18] 

-fO- P (OR, ) (OR 2 ) 3 
[0 0 1 9] Wt-&4**Rtf?«^»Ai-4(C* 30 

0 = 1 7 0 0 X e - T/lJl - 2 - 9 9 0 0 Xe _T/1 * 



t^f>§(7)Q-tu7^ >*3^f4crttEt#Wwi: 
[0020] **W(c*3»a#«»m;fc L-Ttt, 
Its: i «t57^f t Ki 9-K5»j£ 

[0 0 2 i]*«si:t3^t, o^**-W*y >**S 

3*1* «l»^ffii4Sr#Jti-5t 10 0-1 30t^)i51 

[0 0 2 2] ffi*tt*flE—3 00 kg/cra 2 G 

Ba»T?«Lfc»&, ff*L<!4. 10 (O O36xT - 3 - 2) k 
g/cm 2 GK±, J:9ff*L<ttl 0 k g/cm 2 G 
E*Jb, 3Efc:#SL<l41 5 k g/cm 2 GJBLb<D*#«r 
JH^SGtfiJ:^. Ei^lO'- 0 - 036 ^-^ kg/cm 

NFBB 0 (hr) lififiT CC) ^B8«Sr*fc*^Sft* 
(1) 

[0 0 2 3] 



(1) 



[0 0 2 4] ±IEttHrt^>te3a{-«t9#foiX5D^i?A 



asft* (2) -e*tosixaiSBA»basi*iis 0 

[0 0 2 5] 



e = 2 2 0 0 X e ~ T/1 -*- 2 - 9 9 0 0 Xe -t/u. 2 
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[0 0 2 6] SSTS'^P^ 0 *5±8ETPfilE*SB^ 
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[0 0 2 7] iEa^RlSJtt, M*tfttjHt»*c0D 
mm («Tt^y*"7^^9) co^-yujt (He /CO 
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It) (41/3-3 O/l<0«BTtt*fc*RL»5!SS, 
ffil<ij:l/2-2 0/1 0?$Bffl-e*)5, 

[0028] ::t@It^:t(i BKfiLfcos/* 

[0 0 2 9] A) P^9A{fc£te**&;*** -Stitm 

(k L J D T 2 /D L =0. 6 (v L /Dl ) 0 50 (gD T 
(gD T 3 /v L 2 ) 031 * m 11 



[0 0 3 0] **Wlw*lt-5o^^A«|#ftfcl*(0»Jt 
(OJP Mb, f^ffik B^*J:VW*j ffc*l3W± 

(19 8 4) ) 

[oo3i] Mis«M^j; 5 ftaaaiT'tt, «e & 

(1 nd. Eng. Chem. Process. De 
s. Develok. . Vol. 12, No. 1, 19 

73) twitfScss (4) ^tn^nrv^, 
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[0 0 3 2] JJBSK ( 4 ) * 
Dt : Jf& (cm) 
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(g Dt 3 /v, 
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(U, / (g 
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H 2 

V L 

0 
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£ m 



mcom&& ( c m 2 / s ) 

ifttttt& (g/cm 3 ) 
$tf@*E3S;£ (d y n/cm) 
fi^^DifS ( c m 2 / s ) 

t m [4, 

(k Le D T 2 /Dl ) 



Pl /a) : 
Dt ) o s ) 

::tu. J43S«X2H;<f;*ig« ( c m/ s ) 

«*ff#ki.J4. SJUfe (J. Chem. Eng. J a 
pan, Vol. 14, No. 
* (5) MiJlESftTt**. 
[0 0 3 4] 



3, 1981) i:J:9» 



[0 0 3 5] ±E5t (5) * 



*-30 

(k L aD T 2 /Di. ) e + (P, 

) } (kuDr 2 /Dl ) * 



„/ (Pcv/Np +P a , 

• • • (5) 



c m/ s 3 ) 



P EV =Pw /pl V. N P =Pw //), 



Pw (g 

V : m<Ol&fcm (cm 3 ) 

n : Jttttt0>Eiett ( s- 1 ) 

di :«#31ttaK& (cm) 

A/ l : fl£tf>*Sff ( g / c m • s ) 

P av = u e g, 
n 3 d i & 

[ 0 0 3 6 ] ( k D t 2 /Dl ) 
2 n pl ///l ) 1 ' 5 (//l//hD l ) °' e (;/l u 
e /c)°- 5 (di n 2 /g) °" 367 (nd 4 /u«) 
°- 367 (Dt / di ) 2 (P g. /pl n 3 d* 6 ) 

O. 6 

( k l&Dt 2 /Dl ) . =0. 112 (u c /(g 

) 06 ) (,IL /PLDL ) (gDT 2 PL / 



[0 0 3 7] -tteioh. 
5#SEiiiSfc:*3t^CI4, 



0. 115 

O. 5 



Dt 
a) 



(gD, 



Al 5 ) 



m w m ts x a a * % & m © 1- ?> 

40 trftySSCfSttSr^fi-Sfcfc^tt. ±f5it (4) X»4 (5) 

1 0- 3 a±, 5(c*t4L <(±2 0 x l o - 3 jy.± t <c 2> «t 
(d p*#«ffi*WSii-5. 

.i [0038] Lt ci <? j>.mwffci&*m ^ ^ 

*^JE 0. ]~200kg/cra 2 G, -Kft^*^ff 
0. ]~200kg/c m= G , ±ffi5gc k g / c m= G 
~ 3 0 0 k g/c m 2 G . **#E/-»ffc«Jlf#ffi = 
0 . 1 ~ 1 0 , 60-2 00t, R h j^SJiti 

50 lippm-SIi%. P mmftWtiM&tL^) /fih 



(6) 

9 

= 1 0-1 0 0 0 0 (*Mt) , RJS#IB«ft£- l Of 

«Fiw<o0SiirtTjSs:aiR*^*c tu7^^t Kn* 

[0 0 3 9] 

[Uttffll] EAT, *3BWS:lllll0!UcJ:OJE«c»jNB^ttW 

mmm i - i 

j*»#<0 2 4 0ml ^iO^— — h!i7x 

=./U7fcX7<f >2 5 w t %£-atp hA^^SMSS Om 1 

0. 6 2wt% (P v^-k&JRftSO (^IfSPy^A- 

>^y-^«fS (5. 6 w t %<D7kRz$mT-M<DMM& 
Sr^tf) £ h/^^g|:^LDy^^IS/^2 0 Om 
g / 1 «t SfctbS*, i±72>A,i*n*J$J*tf*i?$ 

ivfeJKtfe»T-l 4. 5mgi'45J:5i:Lfec 20 
[0 0 4 0] fitt^T, H 2 /CO= l©t^y#^S:3 
Okg/ cm 2 GSTEEAU » #*Sr 9 OI3/3»lC«6 
HfLooI^iil 3 0ttt?#aU 0. 5B#H[§]*# 
"t?S*S$1i:fc. **5 % RX5Nr^£E*fi4 5kg/cra 2 

>- y 5 v 7 -f /> * — T*ig u 7 ^ * — ( w at o taa 
fEjeigs^atsj&tjf h y 7x^^7^y^tfh^ 

Ttt, mtl 1 5 k g/cm 2 G, 3-*yrf*itmH? / 
CO=l, fflSnOt, g^l3. 0hr»^ 
T N 7 B Dt'uy6g^t KDsJ^S/MbRJS&HlfcLfc 
i: tf UXDRJC5*£t^»tt3. 9 2 3 (hr 

<oE£?3XBL*WB*k LfcRJSiSflEtritStti: Lt«t 0 
[0 0 4 1 ] HJfiffil 1 - 2 St/it© 1-1-1-9 

:tMH - 1 4rRI«lcLTt KosjvuSyu 40 

ftRJCSrfTofco tt*4r*- l 
[ 0 04 2] HJfetfiJ 2 - 1 

#Sft^5 0 0ml f 1^)^- nv^A 

(%TA<nMnmZ%ts) l. 5g«rtti&*, &^T\ 

7^>25wt %Sr*tf*->u>jS*{3i9, h — ^/u 
Stt*i*l 5 0m 1 pS***** 
/Pl 000mg/1T^^ fti^fcPy^A^D^'}' 50 



»W¥8 - 10 6 2 4 
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A&JMfcJlT l50mgti5J;5l: Lfc 0 
[0 0 4 3] -t<0», H 2 /CO= 1 O^y 4 
0 k g/cm 2 GSTEEAU 5 0 0 r pml: 

IftLooB^I: l 3 0 c C£T*#ffiU 0. 5R*HEI£ 
*T?R/S$-B:fc 0 #:fcSJ&n#<^JE2M15 6 k g/cm 2 

XTJ 5 h y 7ai^yU/^^7>r >£1str^i>u o 
^^«a^3 OOmg/U h y 7x^U^7>7^ 
S^2 5wt%t*fct), -&fe-#T7 2 g £#5«fc 5twDI 

i&A/rtie S/C*#irbT, J£^7. 5 kg/cm 2 G, 
t^y^E3kg/cra 2 G (H 2 /CO=l) , 
fi«9 Ot, KJEWIWl. lhr^l^l-yr^l 
Og^fc Kn^yU^yUfbS^^^teLfc^ £ 5, 1 -7° 
x>CDRi£38S/Effck 12 1 . 9 5 (hr^ 1 ) T'fctK S£ 
oT, ^f$:ettliR^5gS^»k/Rh = 6. 49X1 
0~ 3 (1/ (h r Xmg) ) -efco7t e 
[ 0 0 4 4] HifEffil 2-2-2-4 RWt&m 2 - 1 

t Sim* 2 - 1 tlRMSHcLTfc Kn^./U^ yUfbS 

[0045] ^ofctfj 3 - 1 

rtS4 4mm, fS^ 2 0 0 0mm(7)RI»S^^ 21 
E?lJ-CffifflL, 2 5 w t %cO h y 7x^^/7^>S' 
^tf^>-U>'fg?i$Sr4 y v hyu/h r % ^-^y^f^ (H 
2 /CO=l) Sri. 3 8Nm 3 /h r coSiJ^TitA 

m im¥mto7kRvmtwt&<&t*) &2 o om 1 /h r 

(By^tLt^fte»«tt2. 0 4g/hr) Oftl 

ffi9i*Mtt l • Ohrffc^ KfSSajKiK-fM^liDM 
^+^3/ h#^T% itrt?S*$r 1 3 0°C, J±J3&4 5 k 

g / c m 3 g idtEtt L-caattt^fltaRjcsrisii t ?t 0 

^^Ajgfi?^fl9 9. 0%T*foofc 0 MV^T, ±f£^^ 
SrflH\ HS£f^2-l tl^tii: LTt Ko^yu^yufbR 
J^SrHteL/ctw^, RlSiSft^ftktt, 2. 13 (h 
r" 1 ) f^t, RJCiiSSISk/Rh= 7. 1 

0X l Q- 3 (1/ (h r x mg ) ) Tfeofc 0 4fc, 4^ 
ki^tt, 2 7 x 1 0" 3 ( s - 1 ) Tfco 

[0 0 4 6] tfctiW 3 - 1 



(7) 



«ffflsp8 - 1 0 6 2 4 
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rtf 7 8 mm, 5 0 0 mm«)RlB?KSJCSSrttfl3 

U 2 5 w t %<7} h y 7 *=-frft*7 4 >Sr£tr*->u 
yg^6yi/h^/hr, **y#* (H 2 /CO = 
1) $r4. 7Nm 3 /h r (Of^X^AL> pHSKlfcfeJfc 
JRfcLT, o^^M 1- 5 3wt%G> 

g^si a i> r> ^ - ^ -9 / - ^ffi (^t*^*^ wmm 

«r£tf) t3 0 0ml/hr (o £ LXOtfcj&SI 

*I4 3. 6 3 g/hr) cOfiJ'^T^AL/c. R 
j£^rt<W$gf^[3 2. OhrT&ofco WT^SSW 3 
- 1 tra«izLTiS^i3^iIS^*»i£L> 3 6ttM 

X > ±IB«**ffl^\ **0II2- 1 fcRI*irLT. tK 
a ^ MfcRJE*** L & £ * , Rfci**** k 

1.6 2 (hr" 1 ) t?fc!9, !tot, R/^jSKS* 
k/Rh = 5. 4 OX 1 0" 3 (1/ (h r Xmg) ) T* 



10 



*feofc, Mt&M8fltttftk L .l±« 2 9X10" 3 

(s-i) -efcofc. 

[0 04 7] Jt©f^J3-2-3-3 

£WMi, itKtfiJ 3 - 1 tPWii-LTt: Kn^/U* MfcR 
jfcfclttSUfc. IS***- 3 «-3J:9, SUE 

<H 3-li it!50iJ 3-l-3-3i <t , HtS 

pfjgfto 5/'^ A»*3js-fi4rt It fe, 4PMH4:i*5* 

[0 0 4 8] 

[«1 ] 
1 





IS * ft * # 


(*) 






CO 






i - l 


200 


115 


15 


1.5 


0. 31 


1.00 


mitm i - 2 


200 


ISO 


45 


0.5 


0. 18 


1.00 


Jt«« i - i 


200 


115 


7 


0.5 


0.54 


0.71 


Jt«« 1 - 2 


200 


115 


7 


1.5 


0. 50 


0. 87 


&tft*i i - 3 


200 


115 


7 


3.0 


0. 80 


0.86 


itnm \ - 4 


200 


115 


15 


0.5 


0.43 


0. 82 


*t«« 1 - 5 


200 


115 


15 


4.5 


0.87 


0.75 


*t«0U 1 - 6 


200 


115 


25 


3.0 


0.26 


0.92 


it««i - 7 


200 


130 


15 


0.5 


0.17 


0.70 


lt»« 1 - € 


200 


130 


15 


1.7 


0. 69 


0.87 




200 


130 


15 


4.5 


0. 09 


0.71 
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£ * ft * # 


<%) 


k/Rh 




fiffi CO 


E2> (kg/ca'G) 




mnm2 - 1 


1000 


130 


56 


0. 25 


96.0 


5.70 xlO"' 


£*SflJ2 - 2 


1000 


130 


56 


0.5 


94. 1 


6.49 X10-' 


£fc«2 - 3 


1000 


100 


52 


2.0 


96. 6 


6.32 xio~ 5 


mm&2 - a 


540 


130 


56 


1.0 


90.2 


6.83 XIO"' 


jfcta«2 - i 


1000 


100 


52 


0.5 ; 


1 91.9 


3.53 Xl0" a 



[0 0 5 0] 
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ST f* it * # 


c«) 


k/Rh 
(l/(hrx«g) 


Gng/I) 


CC) 


EE 

(kg/cm'G) 


(hr) 




mnm3 - i 


486 


130 


45 


1.0 


27x 10"» 


99.0 


7.10 xio-' 


ifc«« 3 - 1 


486 


130 


45 


2.0 


29X10' 3 


91.0 


5.40 xio- 1 


Jt##3 - 2 


673 


130 


45 


4.0 


29X10" 8 


99.6 


2. 43 xJO" 1 


itt&05 3 - 3 


1000 


140 


45 


4.0 


34X10- 9 


86.0 


1.30 xiO" 1 



[0 0 5 1] 



[HI] *36W£*5tta*&8i&a? CC) t&SBfK (h 
r) k<D$a&*Hc-tfflX'3bZ> c 

IM2) *Jg9lfc:*Stt5*Q.SML* CC) (kg/ 
cm 2 G) tcoBg^Sr^-t-H-eA?^. 
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/20 
?5l XT CO 



130 
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